The peptide was prepared by solid phase peptide synthesis using the Fmoc methodology (Fmoc = 9-fluorenylmethoxycarbonyl). Rink Amide AM resin (Novabiochem, loading: 0.68 mmol/g) was used as a solid support. The amino acid building blocks were applied in 4-fold excess over the capacity of the resin. The amino acid residues were coupled to each other (and to the resin) by applying HBTU (3.8 eq./building block), HOBt (4 eq./building block) and N,N-diisopropylethylamine (7.8 eq./building block) in NMP. The Fmoc-protecting groups were removed by using a solution of 20% piperidine in NMP. The usual coupling reaction time was 1 h. The attachment of each amino acid residues was monitored by Kaiser-test (E. Kaiser, R.L. Colescott, C.D. Bossinger, P.I. Cook, Anal. Biochem., 1970, 34, 595-598.), and by the detection of the cleaved Fmoc group at 304 nm in DMF. In the case of successful coupling, the free residual amino nitrogens were acetylated with the mixture of acetic anhydride, dichloromethane and pyridine (10-85-5%). After the last coupling step the Fmoc group was cleaved from the amino group of the N-terminal amino acid (serine) which was acetylated afterwards. Following acetylation the resin was rinsed by dichloromethane and methanol and then dried in vacuum. Cleavage of the peptide from the resin was performed in the mixture of TFA, H 2 O, 1,2-Ethanedithiol and triisopropylsilane (94-2,5-2,5-1 %). The peptide was preciptated in cold diethyl ether, dissolved in water and purified by RP-HPLC using a Supelco Discovery BIO Wide Pore C18 (25×10 mm, 5 μm) semi preparative column. The dodecapeptide was eluted by using the mixtures of water and acetonitrile containing 0.05% TFA (Eluent A: 
and the stronger intensity of the LMCT band around λ = 250 nm, as compared to the 1:1 Cd II :HS system (compare the inserts of Fig. S3 ). According to the slow exchange with other complexes present in the solution, this species might be a dithiolate bridged dinuclear complex, existing in a wide pH range (Fig. S7) . Movie S1: Combined molecular dynamics trajectories from simulations of the HS-HSP (protonated His) and HS-HSD (neutral His) states of the HS peptide. The movie shows the last 500 ns of the 1000 ns simulation for each system. For reference, the pre-simulation extended structures of HS-HSD and HS-HSP have been inserted as the first frame of the movie. The frames are sampled at an interval of 400 ps. The backbones of HS-HSP and HS-HSD are colorcoded in red and lime, respectively and all TIP3P waters as well as non-polar hydrogens have been removed for clarity. It is clear from this movie and the RMSD plot in Figure S9 that a multitude of conformations with varying degrees of secondary structure content are visited during the simulation. The occupancy time for the different conformations exceeds tens of nanoseconds in some cases. Unique to the HS-HSD simulation is the population of a long-lived (~40 ns) all pi-helical state near the end of the simulation. A conformation characterized by a relative increase in secondary structure content is also found for HS-HSP at approximately the same point in the simulation, see Figure S9 . The lifetimes of these states, however, are still fast on the timescale of NMR. This supports that fast exchange may cause the narrow resonance signals observed in
